process was used on GJS 400, while melt C was subjected to optimized gas-nitriding treatment. The fatigue curves were obtained on a rotating bending testing machine operating at 50 Hz with load ratio R = −1. The fatigue limit σ c was determined according to a reduced staircase method [4] . For melt C only two stress amplitude levels were investigated to assess the fatigue curve trend. The fatigue fracture surfaces were investigated in SEM on selected specimens. The fatigue initiation location and the mechanisms of stable crack propagation were sought. Nitrided specimens tested at the same stress level and showing different fatigue lives were selected to identify possible sources of weakness in case of both types of material.
Structural Characterization and Fatigue Behavior. The structure of GJS 400 was characterized by ferritic matrix with a regular distribution of graphite nodules with size ranging from 15 to 60 μm. A significant discontinuous network of carbides with microshrinks on the boundaries of eutectic cells was observed, too. The matrix of melt C was not homogeneous, with significantly different content of EF in each specimen. The EF content for specimens with almost fully ferritic matrix is from 70 to 86%, for ferritic-pearlitic matrix from 52 to 69% and for pearliticferritic matrix from 41 to 51%. The graphite nodules were observed in fully or not fully globular shape predominately with size ranging from 30 to 60 μm and with small ratio of size ranging from 60 to 120 μm.
A nitrided layer of both materials is formed by a thin white layer on the surface of specimen, diffusion zone and subdiffusion zones. The white layers were continuous with variable thickness from 10 to 28 μm for GJS 400, respectively from 9 to 33 μm for melt C, with local presence of graphite particles. A thicker white layer and diffusion zone were identified in areas where graphite particles were present. In both materials a thin dark layer, which is most probably a carbonitrided layer, in white layer was identified, when a high magnification was applied. The nitrided layer of specimen 3 (GJS 400) was without presence of cracks but in case of specimen 4 (short life, see Fig. 1 ), short cracks initiated on the surface of specimens in white layer were observed. Therefore, from local structural and EDS analyses it appears that in the specimen 4, in comparison with specimen 3, a high concentration of nitrogen on the ferrite grain boundaries was locally found.
The fatigue curves of the untreated and nitrided GJS 400 are shown in Fig 1. The fatigue limit is σ c =169 MPa for untreated and σ c = 381 MPa for nitrided NCI. The nitriding treatment has provided a very significant improvement of the fatigue response, confirming the range of improvement determined by previous tests on steels [3] . The high fatigue strength is not exclusively due to the formation of the hardened surface layer, because favorable compressive residual stresses are also produced in the surface layers by nitriding. The fatigue life data of the nitrided NCI are fitted with two parallel fatigue curves, A and B, because specimens subjected to the same applied stress amplitude showed fatigue lives differing by more than two orders of magnitude. The trend of fatigue curves of melt C (Fig. 1) showed higher number of cycles to failure for the same applied stress amplitude for untreated melt C because of the lower EF. The fatigue data of untreated and nitrided specimens of melt C showed no significant dependence of number of cycles to the failure on content of EF. The trend of fatigue curve for nitrided specimens was found in between the two Fig. 1 . Fatigue curves.
